Transcriptome signatures of the Pacific white shrimp Litopenaeus vannamei hepatopancreas in response to stress in biofloc culture systems.
Comparative transcriptome analysis via high throughput sequencing was applied to gain knowledge on the immune response in Litopenaeus vannamei reared in biofloc technology systems (BFT). Two types of carbon sources, namely, traditional carbon sources (molasses) and biodegradable polymers [hydroxybutyric acid-co-3-hydroxyvaleric acid (PHBV)] were used in BFT systems. Clear water systems without the addition of carbon sources were treated as the control. Water quality assays showed that the average concentrations of several stress factors, including nitrite, nitrate and TSS, were the highest in molasses-based BFT systems. After sequencing and comparing the transcriptome profiles of the L. vannamei hepatopancreas, 743 and 201 genes were significantly differentially expressed in molasses- and PHBV-based BFT systems, respectively. GO enrichment analysis, which was performed using the differentially expressed genes, revealed seven significantly over-represented GO terms in molasses-based BFT systems, including catabolic process, hydrolase activity, cellular localization, organic substance metabolic process, cellular metabolic process, establishment of localization and response to stress. The captured key genes were mainly involved in the pathways including cellular stress response, immune response and pathogen recognition. However, no GO terms were significantly over-represented in PHBV-based BFT systems compared with control. This study indicates that shrimp are subject to stress in BFT systems when molasses serves as the carbon source. Thus, PHBV may be a better alternative.